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cate mean&EM). Similar results were obtained using the NO donor DEA-NO. Beta-adr- 
energic stimulation with isoproterenol (1 pmol/L) significantly increased these 
parameters to the same extent in both groups (WT: I +89.2+19.2 %; p0 +65.6*24.2 %; b 
+29.6*4.6 %; TG: I +61.2+11.9 %, po +49.llizlO.9 %, b +46.7+6.5 %. mean&EM). 
Subsequent addition of carbachol, an activator of muscarinic receptors, significantly 
inhibited LCC activity in both groups to the same extent (WT: I -46.2t2.9 %, R, -42.224.4 
%, f., -41.9i3.9 %; TG: I -55.6k3.1 fA, p0 -42.2k4.4 %, f, -41.9*3.9 %, n = 11 for WT and 
IO for TG, mean*SEM). 
Conclusion: Overexpression of PKG I in mouse heart enhances the inhibitory effects of 
cGMP on single LCC activity, indicating that PKG I is controlling the LCC. However, our 
results do not show a contribution of PKG I to the signal transduction from the muscarinic 
receptor to the LCC. 
Conclusion: Compared to acute AF, chronic AF IS characterized by a higher incidence of 
epicardial breakthrough and lines of intra-atrial conduction block. This is reflected by an 
increase in long double and fragmented potentials. 
1186-12 Impaired QT Interval Adaptation in Complete Heart 
Block With Chronic Ventricular Pacing 
Fumiaki Sutq Wei Zhu, Sean A. Cahill, Gil J. Gross, Hospital for Sick Children, Toronto, 
ON, Canada 
1186-10 Myocardial lschemic Preconditioning Has No Effect on 
the Ventricular Fibrillation and Defibrillation Threshold: 
Experimental Study 
Eleftheria Tsaqaloq Emmanouil Mavrikakis, Konstantinos Siafakas, Elias Tsolakis. 
Stavros Drakes, Argirios Dalianis, John Karelas, John Terrovitis, Maria Anastasiou- 
Nana, University of Athens, Athens, Greece, Evangelismos Hospital, Athens, Greece 
Background: Conflicting data exist on how ischemic preconditioning affects the vulnera- 
bility to ventricular fibrillation during the early phase of subsequent ischemia in pigs. The 
aim of the study was to evaluate the time course of changes in ventricular fibrillation 
(VFT) and defibrillation (DFT) threshold of transiently ischemic myocardium after a 45 
min preconditioning period. 
Methods VFT was measured in 11 anesthetized, open chest pigs, after a 3 min of 
regional coronary ischemia, before (time 0) and 2, 15, 30, 60 and 90 min after the pre- 
conditioning period (Group I, n=6) or control (group II, w5). The preconditioning was 
accompllshed by 3 consecutive 5 min periods of regional coronary occlusion followed by 
IO min periods of repelfusion .DFT was also measured by systematically increasing the 
stored voltage until defibrillation was accomplished. Hemodynamics, acid-base balance 
and temperature were kept stable throughout the experiments 
Results: The time course of VFT and DFT in the two study groups was as follows: 
Background: Bradycardia-dependent ventricular arrhythmias can be initiated with 
abrupt rate acceleration. We previously documented steady-state QT interval (QTi) pro- 
longation and cellular repolarizing current downregulation in a chronically paced brady 
cardic rabbit complete healt block (CHB) modal. We hypothesized that dynamic QTi 
adaptation to abrupt rate acceleration would be impaired in this setting. Methods: New 
Zealand White rabbits (3.0-3.5 kg, mean resting sinus rate 305+33 beats/min) underwent 
transcatheter radiofrequency AV node ablation followed by chronic (6 days) right ventfic- 
ular endocardial demand pacing at either 140 or 260/min. There was no sign of heart fail- 
ure. Surface 6-lead ECG records were obtained under anesthesia at post-ablation days 0 
and 8. Beat-by-beat QTi was measured over 2 min after an abrupt rate change from 140 
to 2lOlmin and plotted against time after rate shift. Resulting curves were fitted using a 
single exponential decay model to generate a time constant () of QTi adaptation. 
Results: QTi adaptation was significantly slowed after 6 days of chronic ventricular pac- 
ing at 140lmin. but did not change significantly in animals paced chronically at the near- 
physiologic rate of 260lmin (Table). Conclusion: QTi adaptation is altered by chronic 
bradycardia but not by ventricular pacing at near-physiologic rates in CHB, suggesting 
that chronic ventricular rate is more important than AV synchrony or ventricular activation 
sequence in regulating QTi adaptation. 
Chronic pacing rate Post-procedure OTi,,, (ms, QTi adaptation N 
Group Time 0 2 15 36 60 90 
(min) 
I VFT(mA) 13.5*5. 13.6i6.6 17.5*22 17.2il2.4 11.5*5. 12.6~7.2 
1 5 
I DWJ) 9.2r5.9 16.6e20.8 15.5+11.5 14.3il6.6 9.3i6.3 7.3i6.7 
II VFT(mA) 9.5~6.7 11.4i9.8 9.6i6.1 9.4+5.3 6.2+6.6 9.4e4.2 
II DWJ) 11*5.7 13i6.7 10.6i6.1 12+ 9.2 7.2t7.2 11.6i7.6 
There were no statistical significant differences of the VFT and DFT at all time periods in 
comparison to the respective values of time 0 and of the same time periods between 
group I and II. 
Conclusion: Preconditioning accomplished by three consecutive ischemic periods, had 
no effect on either the ventricular vulnerability nor the defibrillation energy requirements 
of ventricular pig myocardium for the 90 minutes after its imposition. 
(beats!min) day # mesn-SE) 
140 0 168+6 
140 a 191*13 
280 0 195+9 
260 6 176*6 
QTi,,s= Steady-state QT intervalduring pacing at 140Imin 
‘PzO.005 vs Day 0 
t (S) 
33+2 
96~18 
24tl 
27+1 
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1186-I 1 Disorganized Activation During Chronic Human Atrial 
Fibrillation Is Associated With a High Incidence of 
Epicardial Breakthrough and Intra-Atrial Conduction 
Block 
Presentation Hour: 1:OO p.m.-2:OO p.m. 
1187-l A Novel Method for the Evaluation of Contraction 
Synchrony: An Experimental and Clinical Study 
Natasia M. de Grcot, Richard Houben. Joep Smeets, Maurits Allassie, Cardiovascular 
Research Institute Maastricht, Maastricht, The Netherlands 
Background: Perpetuation of atrial fibrillation (AF) is associated with a high degree of 
fragmentation of fibnllation waves. This study compared the degree of dissociation of 
fibrillation waves during acute and chronic AF. Methods: Epicardial mapping of the right 
atrial free wall (244 electrodes, inter-electrode distance 2.25 mm, 4 cm diameter) was 
performed in pts with normal atria (acutely induced AF) and with mitral valve disease 
(chronic AF). Episodes of 12 set were analyzed In each patient. Local activation times 
were determined from the steepest negative deflection of all fibrillation electrograms. 
Multiple components were marked as long double potentials (delay > 15 ms) or frag- 
mented potentials (> 3 deflections). Lines of conduction block were identified by local 
conduction velocities < 7.5 cmlsec). Epicardial breakthrough was defined as early epicar- 
dial activation which could not be explained by fibrillatory waves propagating in the epi- 
cardlal plane. 
Results: 
Zoran B. Popovic, Maureen Martin, Erwan Donal, Masahiro Inoue, Jin-Ping Sun, 
Kiyotaka Fukamachi, Neil L. Greenberg, Richard A. Grimm, James D. Thomas, The 
Cleveland Clinic Foundation, Cleveland, OH 
median CL (ms) 
single potentials (%) 
long double potentials (%) 
fragmented potentials 
no. of epicardial breakthroughs/set 
no. of lines of conduction blockisec 
* pco.01 
Acute AF (n=lO) Chronic AF (n=lO) 
154*27 192t33 
62+6 60t7* 
9*7 17*3 
11+8 27*7’ 
2.6*2 9+3 
a+4 29*11* 
Evaluation of cardiac resynchronization by biventricular (BiV) pacing demands an index 
of contraction synchrony. We developed a novel index of contraction synchrony, which is 
calculated by tracking a mean direction of regional ventricular motion throughout the car- 
diac cycle. We evaluated this index in a cardiomyopathy animal model, and then applied 
it to patients with heart failure treated by BiV pacing. 
Methods: Doppler Tissue Echocardiography (DTE) was performed from 2- and 4- apical 
chamber views in 6 anesthetized closed-chest dogs with pacing-induced cardiomyopathy 
(EF 24 * 6%) during sinus rhythm (SR) and during induction of dyssynchrony by right 
ventricular (RV) pacing. Color M-mode DTE tracings of 6 left ventricular segments were 
used to code the direction of regional motion (+I towards the apex or -1 away from the 
apex) with 20 ms resolution. The individual segment profiles were averaged and inte- 
grated over the ejection period to obtain a synchronicity index (SI). The method was then 
applied in 21 patients with BiV pacemaker during SR and during pacing. 
Results: In dogs, RV pacing decreased +dP/dt (from 1066 + 244 to 753 * 206 mmHq’s, 
p=O.OOS) and -dP/dt (from -1171 t 320 to -676 f 181 mmHg/s p=O.O004). RV pacing 
decreased SI from 0.15 + 0.05 to 0.07 * 0.03 (p=O.O017). In patients, BiV pacing 
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increased SI from 0.14 + 0.06 lo 0.16 * 0.05 (p=O.O2), while EF increased from 24 * 8 lo 
32 * 8 %, (p=O.O2). 
Conclusion: SI represents an efficient measure of lefl ventricular synchrony. 
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1187-2 Combining Electrical Therapies for Heart Failure: The 
Milan Experience With Biventricular Pacing- 
Defibrillation Backup Combination in Patients Without 
Standard Indication for Implantable Cardioverter 
Defibrillators 
Salvatore Rosanio, Gabnele Vicedomini, Giuseppe Augello. Patrlzlo Mazzone, Simone 
Gullelta, Cosimo Dicandia, Alessia Pappone, Gabriele Paglino, Mario Pitt&, Carlo 
Pappone, San Raffaele University Hospital, Milan, Italy 
Background: Biventrlcular pacing (BVP) improves hemodynamics and symptoms in 
heart failure (HF) pts with bundle branch block. Pts with left ventricular ejection fraction 
(EF) ~35% and life-threatening ventricular tachyarrhythmias are at high risk of sudden 
death (SD) and benefit most from implantable cardioverter-defibrillators (ICE&). To date, 
only limited information is available about the prophylactic use of ICDs in pts receiving 
BVP regardless of standard ICD indications. 
Objective: This study investigated the incidence of appropriate ICD interventions in pts 
indicated for BVP and their predictors. 
Methods: From January 1999 and April 2001, 143 consecutive pts indicated for BVP 
(aged, 57 f 12 yrs; 72% male; NYHA class, 2.5 * 1.6; EF 21 r 6%; ischemic etiology. 
43%; QRS duration. 162 * 24 ms) received adjunctive backup ICD. Pts were followed-up 
in our outpatient cardiac pacing clinic in 3- to *-month intervals or as soon as possible 
after spontaneous ICD shocks for device interrogation and retrieval of stored electro- 
grams, and included ECG and echocardiographic kxaminations. 
Results: Follow-up averaged 523 days, 31% of pts showed VTNF inducibility on electro- 
physiologic (EP) test and during follow-up, 13 (29%) of these 44 pts received successful 
appropriate interventions for ventricular tachycardia (VT) /ventricular fibrillation (VF) epi- 
sodes, compared with 32 (32%) of 99 pts with negative EP test. 78% of the VT episodes 
were converted to Sinus rhythm with antitachycardia pacing. Multivariate Cox analysis of 
baseline clinical variables and EP test results failed to identify VTNF inducibility as prs- 
dictor of appropriate ICD interventions during follow-up. There was no evidence that the 
predictive value of EP testing differed between ischemic and non-ischemic HF pts (ratio 
of hazard ratios, 0.66: P=O.76). 
Conclusion: Although with the limitations of an observational study, our data suggest 
that ICD backup grants increased security and emphasizes the Importance of prevent- 
able SDS III BVP pts without standard ICD indications. Further, these data suggest that 
the use of EP testing doesn’t help to identify BVP-indicated pts who benefit from ICD 
backup. 
1187-13 Ventricular Tachycardia Storm After Initiation of 
Biventricular Pacing in Patients With Prior Inferior- 
lnferolateral Myocardial Infarction 
Hemal M. Navak Joseph Poku, Erlca Zado, Andrea M. Russo, Francis E. Marchlinski, 
University of Pennsylvania, Philadelphia, PA 
Background: Biventricular pacing (BP) has been shown to reduce symptoms and 
improve functional class in pts with severs CHF, low EF and prolonged QRS duration. By 
reducing CHF, BP is thought to reduce the incidence of ventricular arrhythmias. How- 
ever, we have seen ventricular tachycardia storm (VTS) develop among some pts with 
CAD manifest by recurrent ICD shocks or therapy after initiation of BP. We sought to 
identify potential risk factors for the development of this VTS. Methods: We reviewed the 
records of 30 consecutive pts who underwent biventricular pacemaker-ICD implantation 
at our insdtutlon between Jan June 2002. Twenty had CAD and were used for analysis. 
VTS was defined as frequent and recurrent IX shocks and/or delivery of anti-tachycar- 
dia pacing due to SMVT in pts who previously had no clinical SMVT 3 months prior to the 
initiation of BP. Variables including age, sex. race, EF, location of infarction, indication for 
ICD therapy, anti-arrhythmic use percent pacing and coronary sinus lead position were 
identified as possible risk factors. Fisher’s exact test was used for analysis. 
Results: Four of the 20 pts (20%) developed VTS. of the variables listed, only the pres- 
ence of an inferior-inferolateral infarction was identified as a risk factor for the develop- 
ment of VTS. (p=.Ol) All 4 pts with VTS had an inferior-inferolateral infarction, implying 
that 40% of pts with an inferior-inferolateral infarction in this study group developed VTS. 
Conclusions: The presence of an inferior-inferolateral infarction was identified as a risk 
factor for developing VTS in pts with CAD in whom BP was Initiated. We hypothesize that 
pacing from the lateral left ventricle, as part of normal BP, may facilitate reentry and 
hence the induction of sustained monomorphic ventricular tachycardla in patients with 
inferior-inferolateral infarctions. 
1187-14 Plasma Markers of Clinical Improvement in Patients 
With End-Stage Heart Failure Treated With a 
Biventricular Pacemaker Device 
Ellen J. Jonaediik, Sander G. Molhoek, Jeroen J. Bax, Ernst E. van der Wall, Martin J. 
Schalij, Arnoud van der Laarse, Leiden University Medical Center, L&den, The 
Netherlands 
Background: The levels of the plasma hormones atrial and brain natriuretic peptide 
(ANP and BNP) are elevated and used as diagnostic and prognostic indicators for the 
treatment of patients with congestive heart failure. Tumor Necrosis Fador alfa (TNF-alfa) 
and endothelln-1 (ET-l) (marker for endothelial dysfunction) are correlated with the 
severity of heart fadure. Blventricular (BV) pacing results in clinical improvement I” 
patients with congestive heart failure and ventricular conduction disturbances. The objec- 
tive of this study was to evaluate the effect of BV pacing on plasma hormones 
(ANP,BNP), ET-l and TNF-alfa. 
Methods: 14 patients wtth end-stage heart failure (NYHA class Ill-IV), LBBB and QRS 
duration >120 ms received a BV pacing device and clinically improved (reduction in 
NYHA class 21) after 6 months of BV pacing therapy. At baseline and 6 months post- 
implantation the following parameters were evaluated: NYHA class, Minnesota Quality of 
Life (QOL) score and 6.minute walking distance. N-terminal pro-ANP hormone, N-termi- 
nal pro-BNP, ET-l and TNF-alfa plasma concentrations were evaluated before and after 
6 months of follow-up. 
Results: Table 
Conclusions: Six months of BV pacing therapy results in clinical improvement and a 
decrease of BNP-, ANP- and ET-l levels. TNF-alfa plasma concentrations were not 
affected by this therapy. Plasma ANP and BNP levels as well as ET-l levels 
can be used as markers of the clinical benefit in congestive heati failure patients, treated 
by BV pacing. 
NYHA class 
QOL score 
6-min Wl 
BNP (pmol/L) 
ANP (pmol/L) 
ET-l (pg/mL) 
TNF-alfa (pg/ML) 
Baseline 6 months follow-up 
3.1*0.3 1.9io.4 
36i16 24i13 
269i96 361*106 
1495i766 946+593 
11454+6612 8141+5072 
1.66kO.95 1.04*0.63 
39*27 36545 
P-value 
<O.Ol 
co.01 
<O.Ol 
co.01 
co.05 
co.05 
NS 
1187-15 Sustained Improvement in Peripheral Immune 
Responses by Biventricular Pacing and Its Association 
With Exercise Tolerance and Quality of Life 
Georae N. Theodorakls. Panagiota Flevari, Fotis Kolokathis, Efthimios G. Live& 
Stamatis Adamopoulos, Chrlstos Kroupis. Dionyssios Leftheriotls, Aikaterini Koniavitou. 
Dimitrios T. Kremastinos, Onassis Cardiac Surgery Center. Athens. Greece 
Background: To date, limited information exists regarding chronic inflammatory changes 
induced by biventricular pacing (BivP)and their relation with patients’(pts)fundlonal 
capacity and quality of life (QOL).Methods: Thirteen pts with heart failure (HF), NYHA 
class III-IV were studied (mean age 65*6 years, PR duration 192+17 msec, QRS dura- 
tion 195+22 msec, LV EF 23*5%). All were implanted a Biv defibrillator (n=ll) or pace- 
maker (n=2). After a preliminary no pacing period of 1 month (M) following device 
implantation (VVI 30 bpm), baseline evaluation was performed, including NYHA class 
assessment, treadmill exercise stress testing and QOL evaluation (Minnesota Question- 
naire). Serum levels of tumor necrosis factor-a (TNF-a). soluble TNF receptors (sTNFR-I, 
sTNFR-II) and interleukin-6 (IL-6) were assessed at that time point by ELISA. The same 
parameters were also evaluated I) after 3 M of BivP (VDD mode 30 bpm), ii) following a 
subsequent 3-M no pacing period.Results: An improvement was observed in clinical and 
inflammatory markers, sustained following therapy discontinuation (Table). Among the 
inflammatorv markers. the % reduction in IL-6 followina 3 M of oacina theraov was sianif- _ _ ._ - 
icantly related to the pacing-induced improvement in exercise duration (r=-0.055, p 
~0.05) and QOL status (r=0.73,p<0.05).Conclus1on. The improvement observed in func- 
tional capacity and QOL of HF pts by BivP pacing is associated with a reduction in IL-6 
and is sustained following 3 M of therapy discontinuation 
*: significant differences vs basehne 
NYHA 
Exercise duration (mln) 
QOL score 
TNF-a (pg/ml) 
sTNFR-I (pg/ml) 
sTNFR-II (pg/ml) 
IL-6 (pg/ml) 
Baseline 
2.6*0.4 
7.9*3.3 
43.6513.1 
2.1+1.3 
1626+561 
2796r766 
11.6+9.3 
BivP 
1.620.4 
9.5+2.5’ 
32.2+9.5 
1.6+0.7’ 
1402*360’ 
2467t650’ 
7.7k6.4 
No pacing 
1.9*0.3 
9.6*1.7’ 
29.6ztl2.1’ 
1.6+1.2* 
133Ot312’ 
2376iz-553 
5.5*3.9 
